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(54) OPTICAL NONUNEAR AMPUFYING ELEMENT 

(57)Abstract: 

PURPOSE: To make the wavelengths of incoming and 
outgoing waves the same and amplify light nonlinealy by 
amplifying the light with a light amplifier after 
regenerating the waves with a saturable absorber. 
CONSTITUTION: Waveguide paths consisting of 
amplifiers 1G1-1G(n+1) and saturable absorbers 1A1- 
1 An are arranged on a semiconductor substrate 102. 
The gain is saturated by lengthening the amplifier 1G 
(n+1) at the final state, whereby the output of an 
element has strong limiter property. Moreover, 
nonreflective structures 101 are arranged on the end 
face the light amplifier 101 at the first stage an the end 
face of the light amplifier 1G(n+1) at the last stage. 
Currents blow in forward direction in the amplifiers 101- 
1G(n+1). and those perform nearly linear light 
amplification. Reverse voltage is applied to the saturable 
absorbers 1A1-1An, and those show nonlinear input 
properties. And the lights are amplified with the light 
amplifiers 1G1-1G(n+1), after the waves of high-speed 

optical signals are regenerated in the saturable absorbers 1A1-1An. Hereby, the lengths of the 

incoming and outgoing waves can be made nearly the same, and it becomes possible to amplify 
the light nonlinearly. 
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